In the course of our chemical screening program for novel metabolites by LC-MS monitoring, we isolated a new aspochracin derivative, JBIR-15 (1), together with aspochracin, from the culture broth of a sponge-derived fungus, Aspergillus sclerotiorum Huber Sp080903f04. The structure of 1 was determined to be N-demethyl aspochracin at the alanyl residue on the basis of extensive NMR and MS analyses.
In the search for new secondary metabolites, application of chemical screening utilizing extractions of various marine organisms such as marine microorganisms, phytoplankton, algae, sponges, and tunicates, has resulted in the discovery of a number of new compounds.
1) Sponge-derived fungi especially are one of the most important resources for the discovery of new biologically active metabolites.
2) For example, new bioactive compounds, including depsipeptides, 3) polyketides, 4) and alkaloids, 5) have been isolated from spongederived fungi. We have also reported new sesquiterpenes, JBIR-27 and -28, from a tunicate-derived fungus, Penicillium sp. SS080624SCf1. 6) Hence we attempted to isolate fungi from a sponge, Mycale sp. We succeeded in purifying JBIR-15 (1) from the culture broth of the sponge-derived fungus, Aspergillus sclerotiorum Huber Sp080903f04. In this paper, we report the fermentation, isolation, and structure elucidation of 1.
The producing fungus, A. sclerotiorum Huber Sp080903f04, was isolated from a sponge, Mycale sp., collected from Ishigaki Island, Okinawa Prefecture, Japan. Strain Sp080903f04 was cultured in static culture at 27 C for 14 d in a 500-ml Erlenmeyer flask containing 15 g, brown rice, 30 mg, Bacto-Yeast extract (BD Biosciences, CA, USA), 15 mg, sodium tartrate (Kanto Chemical, Tokyo, Japan), 15 mg, KH 2 PO 4 (Wako Pure Chemicals Industries, Osaka, Japan) and 45 ml H 2 O.
The mycelium (10 flasks) was extracted with 1000 ml of 80% aq. acetone. After concentration in vacuo, the aqueous concentrate (200 ml) was partitioned with EtOAc 3 times. After drying over Na 2 SO 4 , the EtOAc layer was evaporated to dryness. The dried residue (1.01 g) was chromatographed on normal-phase MPLC (Purif-Pack Silica-60, Moritex, Tokyo, Japan) by a CHCl 3 -MeOH stepwise system, and fractions including major metabolites were collected by LC-MS monitoring. Aspochracin 7) was obtained from 5% MeOH eluate. Further purification by preparative reversed-phase HPLC using an L-column2 ODS column (20 i.d. Â 150 mm; Chemical Evaluation and Research Institute, Tokyo, Japan) developed with 60% MeOH-H 2 O containing 0.1% formic acid (flow rate, 10 ml/min) from 10% MeOH eluate (26.1 mg) resulted in yield 1 (7.4 mg, t R 10.8 min).
The physico-chemical properties of 1 are summarized in Table 1 . Compound 1 was isolated as a colorless oil. The molecular formula of 1 was determined to be C 22 H 34 N 4 O 4 (found: 419.2661 ½M þ H þ , calcd: 419.2658) on the basis of HR-ESI-MS analysis. The 13 Cand 1 H-NMR spectral data for 1 are shown in Table 2 . Further structural information on 1 was obtained from the HSQC, CT-HMBC 8) and DQF-COSY spectra (Fig. 1) .
The linear sequence from an olefinic doublet methine proton H-2 ( H 5.93) to a doublet methyl proton H-8 ( H 1.81) through olefinic methine protons H-3 ( H 7.24), H-4 ( H 6.14), H-5 ( H 6.48), H-6 ( H 6.12), and H-7 ( H 5.99) was established by the DQF-COSY spectrum. The 1 H-13 C long-range correlation in the CT-HMBC spectrum from H-2 to an amide carbon C-1 ( C 165.7) implied an octa-2,4,6-trienamide moiety in 1, as shown in Fig. 1 .
In addition to these resonances corresponding to the unsaturated acyl moiety, 1 showed 14 extra 13 C resonances. The sequence from a doublet secondary amine proton, 2 0 -NH ( H 6.97), to a secondary amine proton, 5 0 -NH ( H 6.49), through an -methine proton, H-2 0 ( H 0 -NH to C-1 established connectivity between the unsaturated acyl and the ornitine substructures.
In the same manner, an alanine and an N-methylvaline moiety were confirmed. The connectivity of these amino acid residues was established by 1 H-13 C long-range couplings from an -methine proton H-2 00 ( H 4.19) and a doublet methyl proton H-3 00 ( H 1.45) to an amide carbon C-1 00 , from H-2 00 and 2 00 -NH ( H 7.21) to an amide carbon C-1 000 ( C 171.4), and from 2 000 -N-Me ( H 2.96) to C-1 0 and an -methine carbon C-2 000 ( C 58.5), as shown in Fig. 1 . These collective spectroscopic data proved 1 to be N-demethyl aspochracin at the alanyl residue.
The configuration of the triene side chain moiety in 1 was identified as 2E, 4E, and 6E by the proton spin coupling constant between H-2/H-3 (14.9 Hz), H-4/H-5 (14.9 Hz), and H-6/H-7 (14.8 Hz 7) Taking into consideration these data, the absolute configuration of cyclic tripeptide moiety of 1 was deduced to be the same as that of aspochracin. 7) Aspochracin has been reported to show insecticidal activity.
7) The cytotoxic effects of 1 and aspochracin against human cervical carcinoma HeLa cells and malignant pleural mesothelioma ACC-MESO-1 9) cells were determined by WST-8 colorimetric assay (Dojindo, Kumamoto, Japan). As for results of the cytotoxicity test for 48 h, 1 and aspochracin did not show any cytotoxic effects even at a concentration of 50 mg/ml.
In conclusion, we isolated a new aspochracin derivative, JBIR-15 (1), from the culture broth of a spongederived fungus, A. sclerotiorum Huber Sp080903f04. Although a derivative of aspochracin, xyloallenoide A, has been reported to be isolated from the culture broth of a fungus, Xylaria sp., obtained from the seeds of an angiosperm tree on the sea coast, 10) 1 is the first derivative of aspochracin of which the N-methyl alanine is replaced by alanine. a Optical rotation was done on an SEPA-300 polarimeter (Horiba, Kyoto, Japan). b HR-ESI-MS measurement was carried out on an LCT-Premier XE (Waters, MA, USA). c UV spectrum was measured on a DU730 UV/V 1S spectrophotometer (Beckman Coulter, CA, USA). d IR spectrum was obtained using an FT-720 spectrophotometer (Horiba).
